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(54) DIGITAL FILTER 

(57) Abstract 

PURPOSE: To reduce a coefficient revision time 
considerably without increase in the scale by providing 
a data generator comprising an adder, a delay circuit 
and a coefficient register to each tap in the digital 
filter employing a RAM for the multiplication. 

CONSTITUTION: Data generators 10a to 10d or the like 
of the same configuration are provided to taps of the 
digital filter and data information from an input 
terminal 1 and coefficient information from the 
generators 10a to 10d are multiplied by corresponding 
RAMs 5a to 5d and filtered information is outputted from 
an output terminal 3. A coefficient signal from a 
coefficient data input terminal 2 is stored in a 
register 11 based on a control signal from control input 
terminals 4A t 4B and accumulated by a delay circuit 14 
and an adder circuit 15 to provide an output of the 
coefficient information and the coefficient is revised 
in parallel in each tap thereby reducing the coefficient 
calculation time considerably. As a result, the 
processing time is 896 clocks (=265+64) in the case of 
an 8-bit input for 640 tap provision, and then the small 



sized and high speed filter is realized. 
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a t itEff Kff ^«M^K8unii-r * a«ttn©^ at * 

#frx-*&£^Ri. ttE*2©Mflft*ICJ:0iMfP 
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[0 0 0 1] 

M (Ramdom Access Memory) Sfe 
[0002] 

[«*©«*] -ate 3r-f3>**7.f/w©wM» 

UT, (1) SH*i§£ffiffl-rS8 
(2) ROM (Read Only Memo r 
y) Steffi-f5*&, (3) RAM (Rando 

m Access M emo r y) SH£ffli"5l§-D> © 

[0 0 0 3] £©3:3©*M»*©Wa*5 s <f3>* J »'7 

^^©afpaatufflx-Y^^w^s:*^^ 
? f±\zmfSL\yft^m^ v -in?- v 7©sa»c3»B u 
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^=2 5 6gt*D 1 6«UT2 56X16 = 4096 
tyhTSFtr. ROMCMKRRtt. -R(CRAM©4fif 

EUTasat, ha*i2 5 6ft^sjcfe5feje). w 

6*»CRAM»Cjt^ROM«tB5*K**<«:**)6«t) 

[0006] sfc, *WB*«ffl'r«5 s 'f^;i'7^^ 
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itsi$fl:0fe*fr«Boo t h®7WJX 
A. +Ar 'J — fe-^7^-*«t^/W 7*7^ >{g£©-E- 
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*f£L&7 H WXC*lfJl/C«<jfi«a»**. 
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7H^^CSSlUT4t3©RAMA^^5RAM7 5»C 
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KICl&^W^SiaSx-^Stil^L, jIMIUK (2 2 
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*7***tt. w^©«i(cRAM*ffiAtiisat?i5iKa 
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S*t. 7^;i^8W©MtC*S©5 i -*£RAM»;:teijfi 

■r s law** a t v> 5 

[0 0 12] m*.& mmv>=r-<P9)V74)\,9<D&& 
*A^AA©-5-n-?n*i8 Ky ht?tU^^l 6 tf-y h© 
1^2/^fcD4 0 9 6e2/h©«ScJBSt7 i -^ 
tfl&gfcft 0 , 4 ? y y-Ctt 1 6 3 8 4 M y h (D=f-9 

S*6 4 0^y7 f ©7w;V^*i'BSt^n, £©#&4 
096 tfyhx640 = 262 1 4 4 0 hi*** 

5 s - * icft s ->xf- a tc* v>-niimai*ft v> t> 
[0013] ^ ©x-^ sr^Tv u 

LfttTZt, «S©a!»C2 6 2 1 4 4 H9Uy>?& 
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[0 0 3 0] Sfc^^lC. ^jeWOffiOx-f 

**fctt«riaui?x3'©ai*£m 2 ©«»flnreaf?l- 

S SB l©ir fl-8Bffi^©&l&&§tt-5;*JX*— 

mm2<DMmfe^-?&ft.-rzm2o-tis>?9t* c©m 
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10 »t, c<oiiDifscDm**^sf'sm*-r5*xer-Fm 
*«H=-t s«^tf« r t 

[003 1] 

[9UKM &lt*$8W©£JSfl©5^*;i^;i^£ 
[00323 a 1 tt*s&9i©sg 1 ©3MM!©5V 
©5V 99*14 *9 1 mcmf&&mtz\m-n&&ft 
[0033] mit&m-rzt. *%w<Dmi<Dmmm 

20 0?4 99)Vy4*9\t, v t 4*S9M&mp'hlS.*Xi} 

®^<Dm%&£ttzxjjffi? 1 1. r-f 99*14*9 

©«*&T*-5tV >^;Mf^&5&&^-*©«J&£g 
ttSAASH^ (2a~2d> t, IMWB^Ofttt&Stt 
SHWB**?4AiS.fctf4B©-*fl«lfc. A*®? 
2 «k K) AiJisnm&T-* A± 0 A 

* SttS •/XfA9 D y ^ |C«t 0 ft^f 4 

b KAasn*iaffl^ic± Dfii^ttfc&gcx-* £ 

isX7-J>>7Uy>?\zmMLT7 F UX*»— 3fc»jtSfc 
S£oTSa»S"rS4®(Dx-^^S (1 0 a~l 0 
50 d) t. ->X7 L A^n 5 /^lcl^»!L.T7FWXS:l^ 

le^Fwx^s-rs^^v:? 1 2t> x-^^SS 

( 1 0 a~ 1 0 d) ©SStiDStStlfc^Sx-^^IBIg 
fS4fl©RAM (5a~5d) t, 
IC*^>:5' 1 2©ffi^SSttT«»«^x-^S»tt'r 
5 RAM (5a~5d) 0ttS©IE1S7 F l^X &*{3cf 

zfrzftteyj )\,j>mnmzAj](m$:&VT&k»m 

x-^©t&WSnTV>5RAM (5a~5d) ©««E 
tS7FWX&^1-?)7FPXx3-^8t, AA^ 
t«»x-^*»WT5&RAM (5a~5d) ©a* 

40 *ffii£mmmm2itzmm®& <22a~22c) t, 
c©ii®i5i«s (2 2 a~2 2 c> [cfcoajsanfcfn* 

t RAM 5 b, RAM 5 c:fc<ktf RAM 5 d©-E-*Vi?n 
*>6K*W*nfc«^**«-r*fca6ojDJW (2 3 a 
~2 3c) t. J)P»gg2 3c©ffl*©«*&^t-5ffl* 
iff? 3t^^rT5. 
[00 34] 3 61;, x-*5e£88 (10a~10d) 

©*JS^©x^^;U7w;^©x-^S6*8§i o«. 
issfcM^A ajs? 2 ^ s ArtsnsflMSx-* £#jrr 

50 SfiSSUv'X^ 1 1 i, «Sck^X^ 1 1 (Cft^nfc 
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m&-9*mmzttmmk\ 4t. z.<»wsmish 
i ifcfiu$an&«»7*-^sa«rr«inJH8i 5*. 

[0035] 

[0 0 3 6] ^©^^©x^^JP^^;^© 

[0037] wm\ &&m-tzt, *^w©mi©^ 
!i^©x^^^;P7>r^©^»x-^^^tt, 

x-^ArtJSx (2a~2d) J;DA*3n&«ST- 

* ifitmtnm* 4 a j; o a# $ n&M k«o t 

f-?S4Sl 0©rt$©&Sl^X*fc&*frSnS. 
H ©£ 1 ©SUSei!©^ V 4 )V9 <D&? v 7%<r> 
(1 0 a~l Od) e^»SI»x-^S^ 

aKTHUXt^UTRAM (5a~5d) K&lfiSft 

[0 0 3 8] f-?^iSl 0©H#W*ifiSfll£ 

IS 1 5 t) 7 H l^X*t-Oig^5©t^ TSfflDDfit 
[0 0 3 9] WAft, fM8#i5TA?J#l©l$tt, ■€"© 

fcatsax-^fts-efco, A^*t2©^ft-e©^»ss 

< t EISMCA* x \zKm%m®M*r-*i> K x ftA* 

xroiowcfiistam^-^K (x-i) c«»sjn» 
UTtHtft^s^scSimx-^^tten-s. cislt 

UXf3 8 -5 7 H VX R A M 

(5a~5d) \z®\zmti$nz. 

[0 0 4 0] CfflSl»*IiOf^y^Jl'7^MC9 
7^ ;U*RSUCIi§LTfta£#0!l©xV i>9fr74A&Q 

[0 0 4 1] ^Wro^io^iSWo^^^^xw^ 

* ft. * y ^fcOlMSx-^a^CtttBIMIOfV *?9 
A74 )19 1 ft Vim<r>t> o y irtfimr-tozifi, =f- 

xof v 7\z7-9 n- Fawtrc* k> mmwzmmti: 

[0 042] Sfc^-^ft&S 1 0 ttftlJNB. l^X* 

«©«**««!** C LftX-i**. 
[0 0 4 3] *%W©i5 2©*ififa|©7 i ^^;l' 



(5) #08^7-2 7 3 6 0 0 

7<oi*\z^T%m-rz. 

[0044] 0 3^#fig-r*t. z.<Dm2<Dmmmc>7 : 

4 ?*)V7>()W\t. W, 1 ©*»W©5V V9)V74 )V 
^41@©A*ffl^ (2a~2d) ©ftOfcxV v**? 
^;]^©«ST&£ffgC:r-*©{ft&££ft£ HB©A 
^Jgfi^fcWU ^©A**g^2S^atC^LT«» 
x-^SAA-rSx-^&feSS (2 0a~2 0d) £|g 

lcgftfli©^^^?^*©^-*^^ (i o 

a~10d) ©ftDfcB&AS&Wft. 2U©&SS0!I© 
ftl^-#!!8ft#£tfLT$>*. 

[0045] ;:©®2©§iii«si©7 ; -<v ? ^;V7^;i'^© 

#Sr-^^SJl:lt S1*x-:5'fg4SS2 0a©«» 
l^X*l 1 alCArt^^^SA^ftSftSx-* 
KaSftltU ^(^-^584112 0b©«»U^X^ 

1 1 bK&gcr-^KbSGMSU 3£K:x-*3B£& 

2 0c©MV^X? 1 1 cfc^Str-^Kcfc^Sf 
U £&C:x-*5g£i§2 0 dffl&Sk^X* lldt 

K d £ffi#T£<fc 5 ->XxA£ a y 9 £ 4 ? 

a. 

[0 04 6] -en&w©iifm. « 1 ©*j&w©tV s> 

[0 0 4 7] Z<Dm20mi&W<DT<{V?)V7'<)\'9\t 
4fi©AA«x (2a~2d) SHi©A*«^2lC« 
C. aSKx-i'SMiS (20a~20d) ^©SSSfc 
© 4 1 *tCf-2) £ i^-p £5©T-5-©fcjj&©fBSB5fl; 

50 [ 0 0 4 8 ] *3gl3)]©£ 3 ©^^©x-C 

[0 0 4 9] 04£#JI-rSi. i©S3©HIMfflf 

^^^;V7^;p^ft. muttwic, T<<i??)i>74)v 

^ffiSTaS^SCx-^CftJ&SSftSA*^ (2 a 
~2d) #Sff&5 i -*£AfiUftWm^ST4A:fc«fc 

^4 B©*n-?n*^©»i»m^t j; o^scx-^s* 

^ftlitU £©8iaflng{&Sx-:5'£RAM (5a~5 
d) ^*&)WU 3e.C7-f;U^S^t^(Zft. RAM (5 

a ~5d) \z#fitiiztitc%mm#m$i7-*zffiijLmm 
40 mmza. zcommznitmntRAusb, rams 
c^rams dffl^-n^n^^K*uifnfem^s 

anH-rSx-^artW (24a~24d) 4^1©*Jfi 
m<D 1 r4z?9fr'74SI,9<li l ?-9ia£!& (1 0a~l 0 

d) %>&x}mmm'& (222-220) *it;jini¥ag 

(2 3 a~2 3 c) ©-€-n^n©«r)(c#-r5fl}^K^ 
\tm 1 ©SliSfiCT©?^ ^^;P7^ ^ t H-»jSfCH- 

mfmmz\m-&mnnzttLTWmLT&z>. 

[0 0 5 0] 0 5£#M-tSt. »3©Sdl«fil©T-<y 

^;P7 -< )V* ©x-^tngffi 2 4 \m 2 
50 tsi ot-bu^^3 5*«trX3 e^e-rxtcRAMx- 
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k?*3 5*5<J:tf3 6©*n*ft*««MMMW4B)9» 

ex*sn5®wm^ic±os!i»-r«»-c, insggi 5 

©-#©AAfc««:RAM7 i -*A*<fc«ftl'-7X:$'t 

h a* tiMMstBrtx-* t ©a*?* uteic-rs n 
3? 1 ammmo'Tj ~jf)V7<r jv*©^-*5S£s 1 0 

*£tfSBHIft (2 2 a~2 2 d) ^.fctfilDgaS (2 3 
a~2 3d) ^©^fflSoIiefcHiFKWfig/h&HoT^ itf 
5. 

[0 0 5 1] K\Z. *mi<»%3<D9kim<DTJ , Jir)\' 
7 4 *9 ommz-D UTRWT 5. 

co o 5 2] ffftnmcii. 8i©£&<*i©7V-7* 

A-7 w A* t TOtc«Sc7 f -^A*«?2 J: 0 AA^n 

^Sx-^issifflift^is^ 4 aj: o A^sn^snfflim 

^£ftoT&8U-7X*lC&i&>jSnS. x-*Jngf§ 
(2 4a~2 4d) tt&*-;/7Sic«&©»»inS£ff 

^JOlWt***^^ 1 2 ©?83rr 5 1*3687 H UXK& 
UTRAM (5a~5d) KteWT*. 20 
CO 0 5 3] *&7-f;i*9dWarfcttRAM (5 a~5 
d) ^^ffl^^n-Sx-^Sx-^JjnSE (2 4a~2 4 

d) K&^TmMbT-fitiuffi? 3^ea*-rs. 

[0 0 5 4] ^IC, *%^©S4©^««sj©7 ; ^^^ 
[0 0 5 5] 06£#!ST.5<!;, C©m4©Hifi«ii|fflf r 

^ -7* A7 ^ a, |g 3 ©3iJ&0!i©7V -7* )Vy x )i> 

*©4<@©A;W?- (2a~2d) ©ftO l:f-f -73^ 

7-r ^^©^ft-rss^ftx-iS'o^ii&^stt-s ifl© 

AASFFS^rU JI ©A#^ 2 UTG&gc 50 
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